[New trend in pathogenesis of diabetic neuropathy].
The pathogenesis of diabetic neuropathy remains unclear, although several factors have been implicated in its pathogenesis. We have examined possible roles of decreased production of nitric oxide, ion channel dysfunction and decreased capacity of nerve regeneration. STZ-induced diabetic rats showed decreases in nociceptive threshold and NADPH-diaphorase positive neurons, nNOS level and cGMP content of DRG at 12 weeks after induction of diabetes. The rats injected by L-NAME, potent nNOS inhibitor, showed decreased nociceptive threshold, although D-NAME, inactive in nNOS inhibition, did not. These results suggest that decreased NO production might be involved in hyperalgesia in diabetic rats. Both hyperglycemia and decreased Na/K-ATPase activity are thought to be characteristic features of diabetic neuropathy. To investigate the presence of ion channel abnormality in diabetic nerves, a Vaseline-gap voltage clamp technique was applied for a single myelinated fibers under 30 mM high glucose plus 0.1 mM ouabain. Since K current was increased, a Ca activated K channel blocker was applied and this increase was shown to be suppressed. Furthermore, Ca channel blockers all suppressed increased K currents, suggesting that the condition induced an increase of Ca influx, thereby increasing Ca activated K currents through K channels. The data are important in that diabetic condition may induce both Ca influx, leading to nerve degeneration, and increased K current, resulting in decreased nerve conduction. Nerve regeneration has been known to be disturbed in diabetic condition. We have shown a decrease in nerve elongation rate in diabetic rats after crush of sciatic nerve, although this decrease was not ameliorated by ARI. Furthermore, Wallerian degeneration was shown to be delayed in diabetic nerves, leading to delayed nerve regeneration. Hyperphosphorylation of both medium and high molecular weight neurofilaments that might be induced by protein kinases including CDK 5 may be involved in the mechanism.